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RADIOACTIVITY OF COAL AMD ASSOCIATED ROCK IN THE GOAL FIELDS

By Stewart W* Welch

A reconnaissance study was made of radioactivity of coal and associ 

ated roek in the coal fields of eastern Kentwslgr and Logan and Mingo 

counties£ ¥* Ya 9 Sixty-one localities were visited and 98 samples^ 90 

of coal-and two eacsh of carbona@dotis shale, marine shale 5 flint elayj, and 

dike ro&fcj were collected® Radioactivity of the samples wag meastired with 

portable assay equiprent prior to being shipped to the frace Elements

a results showed the coal to little or no radioactivity - 0*000 t©

States has been -undertaken by the U« Se Geological Sttr?ey for the Division 

of Haw Jfaterials of the Atomic Energy Commissions As a part of this

the coal fields of eastern Kentucky and tasted for radioactivity* Field 

work was carried on during parts of September 9 October ̂ and November 1952 

by S« Wo Welch, Je Le Snider,, J« W« Htaddle^ and W* E* T* Brown*

The area incliaded in this investigation is imderlaiji by the eoal«* 

bearing rocks ©f eastern Kentticl^ and Logan and Mingo coianties^ We ¥a* 

Topographic qiaadrangle maps at scales of Is62^500 or 18125^000 are available
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for all of the region,, and Tg-nninute sheets at a scale of Is24^000 are 

available for part of the area*

Both the Kentuclgr Geological Survey and the West Virginia Geological 

Survey (Hennen and Reger^ 1914) have published county and regional reports 

that furnish limited geologic data for most of the area* McFarlan (1943) 

presents a good summary of the coal fields of eastern Kentuclqy* The U* S* 

Geological Survey has published a report on the coals of Pike County 9 Ky9? 

and is at the present engaged in geologic mapping in the Hazard Field in 

eastern Kentucky© ¥aalegs (I939j? 3.946) presents data collected in a 

regional study of the areae His correlations of the coals are used in this 

report with only slight modification® (See table lo)

Nelson and Brill (1948) visited 22 localities in the area covered 

by this report* Most of the exposures at these localities included coal 

and associated rock* These rocks when tested for radioactivity with a 

portable Geiger counter contained 0«G01 or less percent equivalent uranium 

for coals of minable thickness and 0*001 to 0*003 for associated shales

Kronstadt (1951) gives equivalent uranium contents of ashed samples 

of coal from S localities in the area under present investigation* These 

results indicated the radioa©tivity of each of the original coal samples 

to be less than 0*001 percent equivalent uranium*

Most of the localities visited during the present investigation were 

operating coal minesj a few were road cuts and natural outcrops* Field 

work consisted of collecting channel samples of minable beds of coal and 

a few samples ©f rocks associated with coal^ such as partings in coal 

and roof shale $ at one locality an igneous dike intruded into coal- 

bearing strata was sampled^ The samples were then crushed and their radio* 

activity measured with portable assay equipment* Later they were shipped



to the Trace Elements laboratory in Washington^ D* G» for measurements of 

radioactivity with more sensitive instruments* The samples showed no sig 

nificantly high radioactivity in. either the field or the laboratory tests

GEOLQGI

The coal-tearing strata in eastern Kentucky and southern West Virginia 

are of Pennsylvanian age and are generally divided into two formations 

the Lee formation, at the base of the Pennsylvania^ and the Breathitt

formation* lounger rocks outcropping in the northeastern part of the area
been 

haw/correlated with the Conemaugh formation of southwestern Pennsylvania*

Th© Lse formation overlies the Pennington formation of Mississippian 

age p and is composed of thick units of massive,, conglomeratic sandgton© 

separated by relatively thin units of carbonaceous shale and coale Wi-tii 

few except ions j, outsrops of the Lee formation are restricted to narrow 

belts along Pine Mountain and Cumberland Mountain in the extreme south- 

eastern part of Kentucky 3, and a broader belt trending northeast and forming 

the western margin of the area ©f outcrop of Pennsylvanian rocks» The coals 

of the Lee formation are generally thin fcot locally some of them are 

relatively thi@kj> minable bedSj, especially in the southwestern part ©f the 

area studied* The Lee formation has a maximaa thickness of about l^^O feet 

in southern Kentucky and becomes thinner toward the north to less than

The BreatMtt formation overlies the Lee formation and is 

considered to include the yoimgest Pennsylvania strata in Breathitt Goimty, 

Kyej, for which it has been named® The Breathitt consists of earbonaeeoiss 

shale 9 ehannel sandstone# coal^ marine shale 9 and tain beds of limestone* 

Son© of the marine shale and limestone have been useful in correlation*



This formation contains nearly all of the commercially important beds of 

coal of the area studied* Names and correlations of these eoals are given 

in table 1* The Breathitt formation, like the Lee^ thins from south to 

north* It has a thickness of about 2^000 feet in Bell County and thins 

t© about 500 feet in Greenup County*

In northeastern Kentucky^ parts of Boyd^ Carter$ and Lawrence counties 

are underlain by rocks considered to be younger than those of the Breathitt 

formation* These roeks have been correlated with the Conemaugh formation 

and are belieTed to be the youngest strata in eastern Kentucky® They are 

©omposed maijoly of massive sandstone and earbonaeeous shale f but includ@ 

thin beds of coal and limestone®
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The area oovered by this report occupies a part of a large "basin known 

as the Appalachian BasiBo Its trends in a northeasterly direction 

crossing Knox,, Breatfaitt^ and Lawrence counties* This part of the basin 

is bounded on west by the Cincinnati Arsh9 and the massife^ eliff-forming 

sandstones of the Lee formation outline the basin boundary in the form ©f 

an es<sarpnent0 The strata dip gently toward the of the basin with 

many small,, random-trending undulations,; but dips may be steep where assoei« 

ated with faidting«

One of the striking structural features of the area is the 

Cumberland srrorthrusto The oirerthrust Kiosk is about 125 miles long and 

25 miles wide ±0, scsutheastern Kentucky and adjacent parts of Tennessee and 

Virginiao It haa been tfarast la a northwesterly direction a distance ©f 

about seven miles (Butts $ 1927) p and is bounded on both ends by tear faults« 

The thrust «&rops out along Pine Mountain, where a narrow belt of Devonian 

Missis 3^pptai rocks overlie the Breathitt formation© Southeast of Pine 

Mountain, directly behind the trace of the thrust& is a teoad syneline 

@alled the Middlegboro syneline which occupies most of Harlan County and 

parts of Letcher and Bell counties 9 and esrt.ends into adjaeent stateao The 

forces responsible for ttie movement of the Cumberland oTertarust bloek 

considered to be the as those which produced the intense folding and 

tiirusting of the Folded Appalachians 0

The Ifentuslsgr RifBr fault is another prominent structural feature
 

©f the area e This extends from the Blue Grass region ©f eentral 

Kentucky into Wolfe g Morgan^ MstgDffln, Johnson, and Elli&tt counties* The

fault in these counties has an easterly trend® The individual faults 

in this are characteristlsaHy normal^ and the south sides ar©
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thrown «< The strata dip steeply toward the faults on the downthrown sides 

and dip gently away from the faults on the upthrown sides-* Two of the 

best known of these faults are the Irria©-Paint Creek fault and the Johnson 

Creek fault*

The only igneous rock known to occur in the area is in EUiott County^ 

Kye It is a peridotite dike containing numerous phenoerysts of olivine and 

angular inclusions of the enclosing rock* It is not knowa whether this 

dike is to any way related to faulting of this area*

RiDIQ&GTXflTI

Measurements of the equitalent uranium content of crushed samples- 

were obtained with portable assay equipment^ and from, determinations mad© 

by the Traee Elements laboratory in Washington j, D« C« Keither the field

samples$ The results showed that most of the coal samples contain less 

than Q»QO!L percent equitalent wanim^ and a few contain 0©G01 percent»

The following table gi^es descriptions of the samples tested^ measure* 

ments of radioactivity? and the percent uranimm in the ash of some of the
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*
Coals in the coal fields of eastern ESentudqy and Mingo and Logan 

counties; W* ¥a® esiamined during this inresti^tion contain OoOQl percent

contain as much as 0*002 percent eqiaiimlent

No correlation between radioactivity and stxetigrapihic position nor
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